Use of quantitative polymerase chain reaction to monitor residual disease in chronic myelogenous leukemia during treatment with interferon.
Interferon-alpha (IFN-alpha) has become a widely used treatment modality in chronic myelogenous leukemia (CML) and was shown to induce complete hematologic responses in about 70% of the patients. In a minority of cases, complete suppression of the Philadelphia (Ph)-positive clone has been observed by cytogenetic investigation or by Southern blot analysis. In most instances, however, analyses by the highly sensitive two-step polymerase chain reaction (PCR) reveal the presence of residual leukemic cells despite continuous treatment. Since PCR positivity has not been associated with an increased risk of disease recurrence, the monitoring of cells carrying the characteristic BCR/ABL rearrangement by qualitative PCR may not facilitate early identification of patients who are likely to relapse. We have therefore employed a quantitative PCR technique to monitor the BCR/ABL mRNA expression levels during the course of treatment in an attempt to assess the response to IFN-alpha at the molecular level and to provide a basis for early detection of progressive disease. Twenty CML patients who received therapy with IFN-alpha in first chronic phase of the disease were enrolled in the study. In addition, we have monitored two CML patients treated with IFN-alpha for relapse after bone marrow transplantation. Thirteen patients who displayed decreasing, constant or fluctuating levels of BCR/ABL expression during an observation period of up to 4 years (mean 25 months) have remained in hematologic remission. Two patients showed an elevation in the marker gene expression upon discontinuation of treatment, but no further increase in BCR/ABL mRNA has been observed after reinitiation of therapy with IFN, and the patients have remained in hematologic remission. In seven patients, quantitative PCR (Q-PCR) analyses revealed increasing expression of the chimeric gene during treatment with IFN-alpha. In all seven cases, the detection of elevated BCR/ABL transcripts by quantitative PCR preceded signs of hematologic or cytogenetic disease progression by up to 8 months (median 6 months). Our data show that quantitative PCR analysis facilitates the monitoring of the response to IFN-alpha therapy and provides an effective diagnostic tool for the timely detection of recurrent disease. The employment of this technique greatly enhances the diagnostic possibilities in the management of chronic myelogenous leukemia.